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CLAIMS : 

What is claimed is: 

1. A polynucleotide comprising a coding sequence for an LKT 111 polypeptide, 
said polynucleotide comprising the contiguous polynucleotide sequence of 
nucleotides 31 to 1473 of SEQ ID NO: 9, or a polynucleotide with at least 80% 
sequence identity thereto. 

2. The polynucleotide of claim 1, wherein the polynucleotide comprises a 
polynucleotide sequence with at least 90% sequence identity to the contiguous 
polynucleotide sequence of nucleotides 31 to 1473 of SEQ ID NO : 9 . 

3. The polynucleotide of claim 1, wherein the polynucleotide comprises a 
polynucleotide sequence with at least 95% sequence identity to the contiguous 
polynucleotide sequence of nucleotides 31 to 1473 of SEQ ID NO : 9 . 

4. The polynucleotide of claim 1, wherein the polynucleotide comprises the 
contiguous polynucleotide sequence of nucleotides 31 to 1473 of SEQ ID NO: 9. 

5. The polynucleotide of claim 1, wherein said polynucleotide comprises a 
polynucleotide sequence encoding amino acids 11-491 of SEQ ID NO: 10. 

6. A recombinant vector comprising the polynucleotide of claim 1 and control 
elements operably linked to said polynucleotide, whereby said coding sequence of 
said polynucleotide can be transcribed and translated in a host cell. 

7. A recombinant vector comprising the polynucleotide of claim 2 and control 
elements operably linked to said polynucleotide, whereby said coding sequence of 
said polynucleotide can be transcribed and translated in a host cell. 

8. A recombinant vector comprising the polynucleotide of claim 3 and control 
elements operably linked to said polynucleotide, whereby said coding sequence of 
said polynucleotide can be transcribed and translated in a host cell. 

9. A recombinant vector comprising the polynucleotide of claim 4 and control 
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elements operably linked to said polynucleotide, whereby said coding sequence of 
said polynucleotide can be transcribed and translated in a host cell. 

10. A recombinant vector comprising the polynucleotide of claim 5 and control 
elements operably linked to said polynucleotide, whereby said coding sequence of 



said polynucleotide can be transcribed and translated in a 


host ( 


sell. 


11. 


A 


host cell 


transformed 


with the recombinant vector of 


claim 


6. 


12 . 


A 


host cell 


transformed 


with the recombinant vector of 


claim 


7 . 


13 . 


A 


host cell 


transformed 


with the recombinant vector of 


claim 


8 . 


14 . 


A 


host cell 


transformed 


with the recombinant vector of 


claim 


9. 


15. 


A 


host cell 


transformed 


with the recombinant vector of 


claim 


10. 


16. 


A 


method of 


producing a 


recombinant polypeptide comprising: 


(a) providing 



population of host cells according to claim 11/ and (b) culturing said 
population of host cells under conditions whereby the polypeptide encoded by 
said polynucleotide is expressed. 

17. A method of producing a recombinant polypeptide comprising: (a) providing a 
population of host cells according to claim 12; and (b) culturing said 
population of host cells under conditions whereby the polypeptide encoded by 
said polynucleotide is expressed. 

18. A method of producing a recombinant polypeptide comprising: (a) providing a 
population of host cells according to claim 13; and (b) culturing said 
population of host cells under conditions whereby the polypeptide encoded by 
said polynucleotide is expressed. 

19. A method of producing a recombinant polypeptide comprising: (a) providing a 
population of host cells according to claim 14; and (b) culturing said 
population of host cells under conditions whereby the polypeptide encoded by 
said polynucleotide is expressed. 

20. A method of producing a recombinant polypeptide comprising: (a) providing a 
population of host cells according to claim 15; and (b) culturing said 
population of host cells under conditions whereby the polypeptide encoded by 
said polynucleotide is expressed. 
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ART-UNIT: 165 

PRIMARY-EXAMINER: Minnifield; Nita 
ATT Y- AGENT -FIRM: Robins and Associates 

ABSTRACT : 

New immunological carrier systems, DNA encoding the same, and the use of these 
systems, are disclosed. The carrier systems include chimeric proteins which include a 
leukotoxin polypeptide fused to one or more selected GnRH multimers which comprise at 
least one repeating GnRH decapeptide sequence, or at least one repeating unit of a 
sequence corresponding to at least one epitope of a selected GnRH molecule. Under the 
invention, the selected GnRH sequences may all be the same, or may correspond to 
different derivatives, analogues, variants or epitopes of GnRH so long as the GnRH 
sequences are capable of eliciting an immune response. The leukotoxin functions to 
increase the immunogenicity of the GnRH multimers fused thereto. 

4 Claims, 15 Drawing figures 
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1. A DNA construct encoding a chimeric protein, wherein the chimeric protein 



the amino acid sequence depicted in FIGS. 9A through 9F (SEQ ID NO: 15 and SEQ ID 
NO: 16) . 

2. An expression cassette comprised of: 

(a) the DNA construct of claim 1; and 

(b) control sequences that direct the transcription of said construct whereby 
said construct can be transcribed and translated in a host cell. 

3. A host cell transformed with the expression cassette of claim 2. 

4. A method of producing a recombinant polypeptide comprising: 

(a) providing a population of host cells according to claim 3; and 

(b) culturing said population of cells under conditions whereby the polypeptide 
encoded by said expression cassette is expressed. 
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ART-UNIT: 165 

PRIMARY-EXAMINER: Minnif ield ; Nita 
ATT Y- AGENT -FIRM: Robins & Associates 

ABSTRACT : 

New immunological carrier systems, DNA encoding the same, and the use of these 
systems, are disclosed. The carrier systems include chimeric proteins which comprise 
a leukotoxin polypeptide fused to a selected GnRH multimer which consists essentially 
of at least one repeating GnRH decapeptide sequence, or at least one repeating unit 
of a sequence corresponding to at least one epitope of a selected GnRH molecule. 
Under the invention, the selected GnRH sequences may all be the same, or may 
correspond to different derivatives, analogues, variants or epitopes of GnRH so long 
as the GnRH sequences are capable of eliciting an immune response. The leukotoxin 
functions to increase the immunogenic ity of the GnRH multimer fused thereto. 

21 Claims, 8 Drawing figures 
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1. A DNA construct encoding a chimeric protein comprising a leukotoxin 
polypeptide fused to a multimer having more than one selected gonadotropin 
releasing hormone (GnRH) polypeptide, said DNA construct comprising a first 
nucleotide sequence encoding a leukotoxin polypeptide operably linked to a 
second nucleotide sequence encoding a GnRH multimer. 

2. The DNA construct of claim 1 comprising the nucleotide sequence depicted at 
nucleotide positions 31-2931, inclusive, of SEQ ID NO : 7 , or a nucleotide 
sequence that hybridizes thereto in a Southern hybridization reaction under 
stringent conditions. 

3. The DNA construct of claim 1 comprising the nucleotide sequence depicted at 
nucleotide positions 31-1632, inclusive, of SEQ ID NO: 9, or a nucleotide 
sequence that hybridizes thereto in a Southern hybridization reaction under 
stringent conditions. 

4. A DNA construct encoding a chimeric protein, wherein the chimeric protein 
comprises a leukotoxin polypeptide fused to first and second multimers wherein 
the C-terminus of the first multimer is fused to the N-terminus of the 
leukotoxin polypeptide and the N-terminus of the second multimer is fused to the 
C-terminus of the leukotoxin polypeptide, and further wherein each of said 
multimers comprises more than one selected gonadotropin releasing hormone (GnRH) 
polypeptide, said DNA construct comprising: 

a first nucleotide sequence encoding the first GnRH multimer; and 

a second nucleotide sequence encoding the second GnRH multimer; 

wherein said first and second nucleotide sequences are operably linked by a 
third nucleotide sequence encoding a leukotoxin polypeptide. 

5. An expression cassette comprised of: 
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(a) the DNA construct of claim 2; and 

(b) control sequences that direct the transcription said construct whereby said 
construct can be transcribed and translated in a host cell. 

6. An expression cassette comprised of: 

(a) the DNA construct of claim 3; and 

(b) control sequences that direct the transcription said construct whereby said 
construct can be transcribed and translated in a host cell. 

7. An isolated host cell transformed with the expression cassette of claim 4. 

8. An isolated host cell transformed with the expression cassette of claim 5. 

9. An isolated host cell transformed with the expression cassette of claim 6. 

10. A method of producing a recombinant polypeptide comprising: 

(a) providing a population of host cells according to claim 7; and 

(b) culturing said population of cells under conditions whereby the polypeptide 
encoded by said expression cassette is expressed. 

11. A method of producing a recombinant polypeptide comprising: 

(a) providing a population of cells according to claim 8; and 

(b) culturing said population of cells under conditions whereby the polypeptide 
encoded by said expression cassette is expressed. 

12. A DNA construct encoding a chimeric protein comprising a leukotoxin 
polypeptide fused to a multimer having eight selected gonadotropin releasing 
hormone (GnRH) polypeptides, wherein the C- terminus of the leukotoxin 
polypeptide is fused to the N- terminus of the multimer. 

13. The DNA construct of claim 12, wherein the leukotoxin polypeptide comprises 
the 52 kD LKT 111 carrier polypeptide, as depicted at amino acid positions 
11-491, inclusive, of SEQ ID NO:10. 

14. A DNA construct encoding a chimeric protein comprising a leukotoxin 
polypeptide fused to a multimer having eight selected gonadotropin releasing 
hormone (GnRH) polypeptides, wherein the C- terminus of the multimer is fused to 
the N-terminus of the leukotoxin polypeptide. 

15. The DNA construct of claim 14, wherein the leukotoxin polypeptide comprises 
the 52 kD LKT 111 carrier polypeptide, as depicted at amino acid positions 
11-491, inclusive, of SEQ ID NO: 10. 

16. An expression cassette comprised of: 

(a) the DNA construct of claim 12; and 

(b) control sequences that direct the transcription of said construct whereby 
said construct can be transcribed and translated in a host cell. 

17. An expression cassette comprised of: 

(a) the DNA construct of claim 14; and 

(b) control sequences that direct the transcription said construct whereby said 
construct can be transcribed and translated in a host cell. 
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18. An isolated host cell transformed with the expression cassette of claim 16. 

19. An isolated host cell transformed with the expression cassette of claim 17. 

20. A method of producing a recombinant polypeptide comprising: 

(a) providing a population of host cells according to claim 18; and 

(b) culturing said population of cells under conditions whereby the polypeptide 
encoded by said expression cassette is expressed. 

21. A method of producing a recombinant polypeptide comprising: 

(a) providing a population of host cells according to claim 19; and 

(b) culturing said population of cells under conditions whereby the polypeptide 
encoded by said expression cassette is expressed. 
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ART-UNIT: 165 

PR I MARY -EXAMINER : Minnifield; Nita 
ATT Y- AGENT -FIRM: Robins & Associates 

ABSTRACT : 

New immunological carrier systems, DNA encoding the same, and the use of these 
systems, are disclosed. The carrier systems include chimeric proteins which include a 
leukotoxin polypeptide fused to one or more selected GnRH multimers which comprise at 
least one repeating GnRH decapeptide sequence, or at least one repeating unit of a 
sequence corresponding to at least one epitope of a selected GnRH molecule. Under the 
invention, the selected GnRH sequences may all be the same, or may correspond to 
different derivatives, analogues, variants or epitopes of GnRH so long as the GnRH 
sequences are capable of eliciting an immune response. The leukotoxin functions to 
increase the immunogenicity of the GnRH multimers fused thereto. 

23 Claims, 42 Drawing figures 
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CLAIMS : 



We claim: 

1. A chimeric protein comprising a leukotoxin polypeptide fused to first and 
second multimers, wherein the C- terminus of the first multimer is fused to the 
N-terminus of the leukotoxin polypeptide and the N-terminus of the second 
multimer is fused to the C-terminus of the leukotoxin polypeptide, and further 
wherein each of said multimers comprises more than one selected GnRH 
polypeptide . 

2. The chimeric protein of claim 1 wherein the first and second GnRH multimers 
are different and comprise molecules according to the general formula 

[ GnRH - X - GnRH ] .sub.n, wherein: 



GnRH comprises a GnRH polypeptide; 

X is selected from the group consisting of a peptide linkage, an amino acid 
spacer group and a leukotoxin polypeptide; and 

n is an integer greater than or equal to 1. 

3. The chimeric protein of claim 1 wherein the first and second GnRH multimers 
are the same and comprise molecules according to the general formula 
[ GnRH - X - GnRH ] .sub.n, wherein: 



GnRH comprises a GnRH polypeptide; 

X is selected from the group consisting of a peptide linkage, an amino acid 
spacer group and a leukotoxin polypeptide; and 

n is an integer greater than or equal to 1 . 

4. The chimeric protein of claim 3 wherein X is an amino acid spacer group 
having at least one helper T-cell epitope. 
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5. The chimeric protein of claim 3 wherein n is 4. 

6. The chimeric protein of claim 1 wherein the leukotoxin polypeptide lacks 
cytotoxic activity. 

7. The chimeric protein of claim 6 wherein the leukotoxin polypeptide is the 
polypeptide depicted at amino acid residues 11-923 of SEQ ID NO: 6. 

8. The chimeric protein of claim 6 wherein the leukotoxin polypeptide is the 
polypeptide depicted at amino acid residues 11-491 of SEQ ID NO: 10. 

9. The chimeric protein of claim 6 wherein the leukotoxin polypeptide is SEQ ID 
NO: 17 . 

10. The chimeric protein of claim 3 wherein the first multimer further comprises 
the amino acid sequence (Met-Ala-Thr-Val-Ile-Asp-Arg-Ser SEQ ID NO: 21) fused to 
the N- terminus thereof. 

11. The chimeric protein of claim 1 comprising the amino acid sequence depicted 
in FIGS. 9-1 through 9-6 (SEQ ID NO: 15 and SEQ ID NO: 16) . 

12. A vaccine composition comprising the chimeric protein of claim 1 and a 
pharmaceutically acceptable vehicle. 

13. A vaccine composition comprising the chimeric protein of claim 3 and a 
pharmaceutically acceptable vehicle. 

14. A vaccine composition comprising the chimeric protein of claim 5 and a 
pharmaceutically acceptable vehicle. 

15. A vaccine composition comprising the chimeric protein of claim 6 and a 
pharmaceutically acceptable vehicle. 

16. A vaccine composition comprising the chimeric protein of claim 11 and a 
pharmaceutically acceptable vehicle. 

17. A method for presenting selected GnRH multimers to a subject comprising 
administering to said subject an effective amount of the vaccine composition 
according to claim 12 . 

18. A method for presenting selected GnRH multimers to a subject comprising 
administering to said subject an effective amount of the vaccine composition 
according to claim 13 . 

19. A method for presenting selected GnRH multimers to a subject comprising 
administering to said subject an effective amount of the vaccine composition 
according to claim 14 . 

20. A method for presenting selected GnRH multimers to a subject comprising 
administering to said subject an effective amount of the vaccine composition 
according to claim 15 . 

21. A method for presenting selected GnRH multimers to a subject comprising 
administering to said subject an effective amount of the vaccine composition 
according to claim 16. 

22. A method for reducing the incidence of mammary tumors in a mammalian subject 
comprising administering a therapeutically effective amount of the vaccine 
composition of claim 12 to said subject. 

23. A method for reducing the incidence of mammary tumors in a mammalian subject 
comprising administering a therapeutically effective amount of the vaccine 
composition of claim 16 to said subject. 
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